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Abstract

The aim of this study was to demonstrate the effect of pre-exercise meals including
carbohydrates and fat on endurance capacity and energy metabolism. The subjects were 6
untrained young females (21-22 yrs, height:157.1 = 5.8cm, weight: 53.4 + 11.5kg, BMI 21.4 +
30kg/m?. The experimental meals were carbohydrate rich (CHO: 333kcal, carbohydrate 72.2g,
fat 1.4g) and carbohydrate plus fat rich (CHO + FAT: 482kcal, carbohydrate 72.5g, fat 17.7g).
The subjects took the experimental meal (CHO or CHO + FAT) before exercise, and kept 60%
\702 max exercise until exhaustion (until 120 minutes being the longest). There was no
significant difference between the two experimental meals. The carbohydrate rich meal with
added fat had no effect on endurance capacity. CHO + FAT was significantly lower than CHO
on respiratory ratio and the energy utilization of the carbohydrate during exercise. The
energy utilization of the carbohydrate was restrained by fat intakes. The results of this study
demonstrate that endurance capacity does not decrease when the endurance athlete takes a
pre-exercise meal including carbohydrates and fat, and suggests that carbohydrate and fat
rich pre-meals have the effect of delaying exhaustion of the glycogen during prolonged

endurance training.
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FHER 5%\ £ OYE, BB CRiZICE ) HEMAL LTHNT 22 E2% A
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F—BAREVEENEL V20, TAY = POHENZEIUIY A bay b a—LvolErs
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(kcal) (g) (g) (g)
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6. #maEt

WEM I, P £ FEETE L, RBREMOEIZ, Wilcoxon ONEMFIKGE 2 v, faki
5% KM (p<0.05) 2doTHEE L7z, MatHIZIE, SPSS Statistics ver.22 (IBM) # i

Wiz,

m. #%R
1. EEhaE

0L T R Ao B ] D R % I 2 12OR L 72,
CHO % 113.8 = 9.8 47, CHO + FAT &
109.7 = 18.6 4T, ABRAMICHE 2%
EASNAhols (p=0.59). bR
ol o> JE Bk A RE ] &2 T2 RE B & OVl KRR
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&2 EhiEERRE SRS O S HEEH

HERE (n=6) S BMI \-/OZmax EENRGRER (9)
(%) (kg/m?)  (ml/kg/%}) CHO CHO+FAT

A 21 21.4 36.4 98 120

B 22 17.0 434 105 74

C 21 20.5 35.7 120 120

D 22 22.1 334 120 104

E 21 26.5 31.3 120 120

F 21 21.2 36.0 120 120
TH+IZHERE  21+£05 214430 36.0+4.1 113.8+9.8 109.7+18.6

T ABERE

CHO vs CHO+FAT N.S.

2. BHPOIRINF—HEE 0.20
B O LA F—HREEM 3T o 0181
BN SIS PIE YUIOES - B I
¥—{§% i, CHO T0.131 = 0.024  § zij
keal/kg f6T/%, CHO +FAT T0.132 B g3,
+ 0.020keal/kg KT/5CH Y . B | o008
M A A o 7o i 0.06 1
N 0041
0.02 1
000 CHO CHO+FAT
H3 EFHPOIRIF—HES
n==6
FHERERFE

CHO vs CHO+FAT N.S.
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PR LRG> & BB T 1% £ TOMBEDO LA 2 X 4 1R Lz, WaBa e &, #iUE» 5
MAEAE I 15 L. B AT 30 47% (Pre-30) Tld CHO 25 CHO + FAT ICHAREGEICH W iz
R L7:2%% (CHO : 144 = 23mg/dl, CHO + FAT : 122 * 10mg/dl. p <0.05), iztrer & b s
f 30 3ITIERE KT L, 2B o LR e b 80mg/dl itk % R HEE)# T 30 45
BIZFE 5 720 FEBY LG DO MBI SRR TR A SN e 2o 720
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B4 M¥EiE

n=6 =FLIEFEEDI=H, CHO: Exe120 n=4, CHO+FAT: Exe90 n=5, Exe120 n=4
EHEFERE
CHO vs CHO+FAT *:p<0.05

4. DEY
AR ELHHCET 2> S I T2 F TOLMBOEALZ B 5 1R L7zo s o L mi il i
EH 165/ FHiA T, MEREDEWIC X 2 0MBO A B R EI R H - 72,

200 A
180 - —e—CHO

160 {  —A—CHO+FAT

140 -

DEE (/5
r o ® O N
S & © & o

N
o
1

o

Pre-60 Pre-30 Exe0 30 60 90 120 Post+30 (43)

X5 DA%

n=6 =FLIEFEEDI=H, CHO: Exe120 n=4, CHO+FAT: Exe90 n=5, Exe120 n=4
THFERE
CHO vs CHO+FAT A.S

5. XHEHEE (RPE)
RPE OZALZ X 6 (278 L7zo EEFHAGER D 5 MR L bIR4 1Z EA 2R L7z B O®E
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WIZX % RPE DR EB A LD o720

FHIEERE (RPE)

6. FERtt

—e—CHO
20 4 —&—CHO+FAT
15 A
10 A
5
0

Pre-60 Pre-30 Exe0 30 60 90 120 Post+30  (4y)

K6 FHANEBHEE

n=6 f=FLEFEEDT-6, CHO: Exe120 n=4, CHO+FAT: Exe90 n=5, Exe120 n=4
T ERERE
CHO vs CHO+FAT N.S

M D24 %2 K 7 1R L7z, CHO. CHO + FAT & & [SIABR AT & Exe30 $ TIIK

PR R D 7

EADA LN, DRI~ AT L7z, Pre-30. Exe0 T CHO &l L CHO +

FAT BEEICEWEZR L7 (p<0.05)

PRI EE

1.00 A —e—CHO

0.95 —&— CHO+FAT
0.90 -
0.85 -
0.80 -
0.75 -
0.70 -
0.65 -
0.60 -
0.55 A

0.50

Pre-60 Pre-30 Exe0 30 60 90 120 Post+30 (4

X7 MEREE
n=6 f=LIEFEEDI=, CHO: Exe120 n=4, CHO+FAT: Exe90 n=5, Exe120 n=4
EHHIZRERE
CHO vs CHO+FAT *:p<0.05
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7. BEARR

HEHAHROZALZ X 8 VIR L 7ze AABRAEIHTII M B & b 24% OB EFIH T, IRE
ZERIANF =L LTy, SBEEIRIE & b ISHRA R HM L 72, Exe30 (CHO:
78.0 £5.5%, CHO+FAT:73.6 £ 6.7%) ¥ — 712, €Ok, BHAHRIIHEL KT L7
EPRE TR, EE TP ORI AN O - ORFBAGEAHIN L, PRI RE AL (W
AEREE D 0.7 FEEE) . HEEIFIAERIE 0% Rl DAl 2 7R L 72,

ABE M O T, Pre-30 75 Exe90 F THEIZ CHO + FAT 2MEfi 2 /R L7z (p<0.05),

100 -
* —e—CHO
90 A

80 —4&— CHO+FAT
70 4 "

60
50

HEEFAE (%)

40
30
20
101

0

Pre-60 Pre-30 Exe0 30 60 90 120 Post+30 (93)

8 MEEFME

n=6 f=1=LIRFREDT=&, CHO: Exe120 n=4, CHO+FAT: Exe90 n=5, Exe120 n=4
T+ 1ZHERE
CHO vs CHO+FAT *:p<0.05

8. IxNF¥—EEFMAE 100%1
B (R 120 45) OEELREDOT
FNVF—FIHBEEK IR L7 BEEO
I AV FE—FFIE CHO T 74.5 + 60% 1
7.1%. CHO + FAT T 70.0 = 7.1% &
CHO + FAT A &I < (6<0.05). &
72 Mg B A %1% CHO T 25.6 + 6.5%. 20%
CHO + FAT T 30.1 = 6.5% T CHO +

25.6%6.5

30.1£6.5
80% 1

40% 1 745+7.1 70.0+7.1

FAT 2" ISR iz " L7z (9 <0.05)0 0% CHO CHO+FAT
X9 EBHROTIRILF—EHFAE
n==6
i)+ RS

CHO vs CHO+FAT *:p<0.05
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V. E£

— S, GEBHNIIEE A S RO REME BT 2 2 LR SN, EREOS I
JHRETHDHEINTVLD UMAS, 2001, HEITS, 2007) WL HE R 1 £ 2 HESE L
TV %8 (Thomas 5. 1991) Z& &b & ) FFAMEEBHIZHEI SR E L ORI OV T
3 B L@ oz L 35 vdav, 22 T4 i3, BALESHOMEL LT, Lo
I RAMPBEL TV 200% W SIIT 572000, BRICIRE %2 72 &5 %2 F v CRIfZE %
1To72

TEBARBERER (X 2) 1& CHO & CHO + FAT T3 7% . REOFAEH TH % 60%
VOzmax 2BV T, IREER OB AR ~O BB A 5N a5 72e AIFEOBIRE
BB L BRI BW T BEEEGIRE M T, A EE R 2 EART S5
L3 hhol b, EEMOIALVF R (X3) Lo (X5) (RERER IR %
<y MERBREORATIC B W TR O A& CEB) AT, BIEIEE 3T S iz 2 & AR
T&7

MRS L. WiERER A & SIS B L. CHO Tl Pre-30 (GRERAHIL 30 47%) <. CHO +
FAT Tid Exe0 (7] 60 53#%) Thed @\ iz /R L7zo Pre-30 T CHO + FAT ol fEid CHO
CHAAFEIRCE R R L7225, 24U CHO + FAT (28 E h7eH 18g O IREHEUC X 285K
WPGRRE SN & % 2 S 7ze MBEED B - FREOMEE, 3 %D B QWP 2 9 fa
12 Glycemic Index (IiLhE ESF-RSE%0) 75% % (Jenkins . 1981) IREIIHEE OWINE E L L.
T b bIRE LB % — & T I Glycemic Index O i & S5 (Atkinson 5. 2008) .
WL OO EATIIZE (Thomas 5. 1991, Wu 5. 2006) Tid. 1% Glycemic Index O£ 5 DIBIL
(LB OMkRE L 7z MO G 2 TR Ly 2R 2 9] L v 2 & T FEAMEES)RE )
Z LS5 LW LT 2o, HEEE O AFHIE FFAMEEE R & OBRZRE L2tz
review L Burke 523F L0727 2 — b OFFEHEMO T4 FF 4 > Tid (2011), EBH B E
FIATE R WIEITIE, K Glycemic Index D § % b HHFE QWA B & RS
Bl FEBEL7Z2ZANF MR L 2 B 000 LR 3D T 5, Aiff%E0 CHO + FAT
IR Z & A BEHOWNAEVEGNTH D HBOEATHIZEDRE R (Thomas 5. 1991, Wu
5. 2006) 7 A — FOEEEWRAT L FF 4 Burke 5. 2011) TR E 7K Glycemic
Index i & FBORRSHRETE 28N TH 72,

ARFZEIC BV TIE, BB O M ISR CHE 2 A A SN, IREHEIUC X 2 EH)Hh
DK 72 MG (ZFERE C & e dr o720 LA LIEBIRTO CHO + FAT D IMAHEOIR S 55, Bl
BICMRAZZIREOEIUS L o T 2 2 YW HAECHIZ SR ZER b, TOFEEE LT,
PE O AV F =R L7 T REMEDRIZ S 7z Pk (B9 7) &, Pre-30 & Exe0 TH
2 CHO + FAT A&V Z /R L. AR os@ ) IREBROEEIC X ) EO T AL ¥ —
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Mz onizizdEE 2z b7z, Exe30 ISP ILIC BRI THEIZ %2 205 7285, I A 53K
D 7-BHEA I EIE, Pre-30 7*5 Exe90 ¥ T CHO + FAT THEICMAME L 220 . IREEIUC LD
BEOMASIZ SN, BREOZ A LE—FIERBIML 722 # 2 5z,

AMIEOWERZ I ZEIEEDO L2 W TH o 7225 WO RIT, BiEE 2R & Lz eiTirse
THMEEN TS, $74bDH, Thomas 5 (1991) % DeMarco 5 (1999) iZw3nd, X <Hl
S N7 AR B HEEGR T 2 S L2281 BT IASBE WA (R Glycemic Index O#
BV OEBET OBIUL, WIATE CHEE (7 Glycemic Index OBFE A5 (M UMUEE S
IR S, FEIMEE L B4 > 2 Y0 X B IR R ORRE DA Lz 2 L2 b, FHA
PSRBT OBEPUZHE L T B EFEL TS, Wu b (2006) 1F, LZYVI—YaryIrih—%
X5 & L7 7E T, K Glycemic Index OFFEVEE N O BB A O BH A E B ke hy M 2 L& S &
CZEERELTVD, INHOZERS, PV ZORBIEVYH - T, IRER LW
I T 210 % TR T OB R OBHUL, FEAMEBRED) % 1 1 2 5 RN D
b EZEZLNT,

H S (2015) % Miller 5 (1984) (&, M2 A BIUHEE A I A CHEB) b OB 2 &
B s, IRERBZIGET A2 L2 HELTwa, ABFETIE. BEEREOM S 2 &0/
iz CHO + FAT & L TH 7225, HiR%eiTiise ORI S, 2015, Miller 5, 1984) & [AARIZ,
BRI & ) IRERE# L S 2R Z 2 b7z,

JEIE B & O 7)) a—7 > oA - Milgld, EBofksz fIRS 52EZERTH 505 KF%ED
CHO + FAT EEUCT/RIE S NEH O T4 )V F —FH ol X IRE O 4 )V F —FH o B
. ) a=rriEgR e RA s, SERERENEERSEAEDID L EEZ OND, KI5
(BB Ok & R 120 43 & L7z7-o, 6 Bla & 2 34T (12347) @95 b, 8 AT CilEh»t 120
STk S N7z & DICE GHEB) 2 Mk S S A 10, B— L HCER L REo ) a -7
YHBEAHE. Thbb ) a—F UHEiRERIRE LT, CHO + FAT okl 2 CHO
I VRS B RMEAVRE S L, AR R O AR S o d Ltz v,

RPE (¥ 6) 13, MaBRA L &EB AR S A (MAT LA L, B T F CRITEI B L 72
Z Ehbhorz. RPE ZMRERA CEB)HIZITF UM AR U, IREERI)STEBY H o9 57 1% % B
ST BRI A SN h o T2

PLEo X912, BRI 2 BRSO 2 7 IR 25, TR O )L F— 10 & B n <
T FVa=F U ERA FAERE RSB SELEREL VB LWL Lo
720 AWFFEI By THREANVEEE) O Mk 127513 72 < L 60% VOsmax O SEBIE T 120 5 FEHE
OFEH)TIE BRELZ N 2 7B B £ O BB T O AR AL LB 5B ) % 1) 1 S B BRI ERR
T&Aholzboo, MEAMBINSHAMERHENAZRTSELILdhh o/l b, HE
DB L —= 7 GBIEE) 7% ETIT) 2 RFHAREORAMERIC B\ Tid, EEEf O L
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